Introduction: Lunar orbiters Chang'E-1 (CE-1) and Chang'E-2 (CE-2) were launched in 2007 and 2010, respectively. Both carried Microwave radiometer (MRM), which conducted passive microwave remote sensing measurements to obtain the TB of the lunar surface at 3, 7.8, 19.35, and 37GHz [1]. The first microwave map of the complete Moon was made by the CE-1 MRM data [2]. In polar region, CE-1 TB map shows some cold patches, where local temperature minima are independent of day and night due to absence of direct illumination in PSRs [3]. The CE-2 MRM data have been used to investigate the properties of lunar surface such as regolith thickness, dielectric constant, and titanium abundance within a depth of several meters in middle and low latitudes. The purpose of this work is to take a close look at MRM data in the polar regions of the Moon and analyze the characteristics of the brightness temperature (TB) in permanently shadowed regions (PSRs), especially where evidence of water ice has been found.
properties of regolith also cause the vibrations of TB at the same local time, but they are masked by the effects of solar incidence. To extract the physical characteristics of lunar regolith or topography effects, the diurnal variation should be removed, e.g.,with spherical harmonics fitting as proposed in [3] . latitude comparing with that in low latitude. This leads to the significant seasonal variations in high latitude and diurnal variation is more recognizable in low latitude. The seasonal variations of TB in high latitude are recognizable because the seasonal changes of solar flux become comparable to the day and night variations in high latitude, while diurnal variation of solar flux dominates in low latitude regions. TB in PSR with Plausible Ice Evidence. Even TB values are lower than 100 K in all the observation regions, and TBR of those with plausible water ice could reach some high value such as 1.35, while the TBR varies from about 0.95 to 1.1 in Idel son L Crater, a PSR crater without the plausible ice evidence. The TBR reflects the TB differences between channel 1 and channel 4. Microwave signals in channel 1 and channel 4 originate from several meters and several centimeters depth of the lunar regolith, respectively.We could observe that high TBR resulted by relatively stable channel 1 TB and low channel 4 TB, which is easily affected by direct or indirect solar illumination and decreases with largely reduced solar flux in PSRs. Based on statistic results, high maximum TBR (≥1.35) always appears in the places where TB of channel 4 is lower than 100 K, which also indicates low physical temperature. However, only 1.37% locations with low TB of channel 4 (< 100 K) can reach high maximum TBR. Figure 2 shows high MRM ratio value distribution maps, comparing with result using M 3 data [4] . The result using CE-2 MRM data has a good consistence with other instruments data to some extent. To obtain the quantity value of the correlation between the water ice distribution retrieved from M 3 data and distribution of TBR where it is no less than 1. 
